REMARKS 

The office action of 04/27/2004 has been reviewed and its contents carefully noted. 
Reconsideration of this case, as amended, is requested. Claims 3-18, 22-37 remain in this 
case, claims 1-2, 19-21 being cancelled and claims 36-37 being added by this response. 

Preliminary Comments 

The numbered paragraphs below correspond to the numbered paragraphs in the 
Office Action. 

a. The claims were amended as follows, to correct typographical errors and other 

informalities. No new matter was introduced. Specifically: 

1. Claims 2 and 21 have been rewritten in independent form 
respectively as claims 36 and 37.. 

2. Formerly dependent claims, depending upon claims 2 and 21 
respectively are amended to respectively dependent upon 
newly independent claims 36 and 37, are thus allowable as 
well. 

b. A remunerated, clean set of claims are listed below for the convenient reference to the 

Examiner. 

1 . A method of detecting missing parts in a workpiece comprising a plurality of parts, 
comprising the steps of: 

a) moving the workpiece, in which the workpiece is a parallel-link chain, 

and the missing part is a link in the chain relative to a scanning 
engine; 

b) detecting a line image across the workpiece with scanning engine, 

producing a signal output representative of the line image; 

c) deriving a processed signal from the signal output of the scanning 

engine; 



d) comparing the processed signal to a reference signal representing a 

workpiece without missing parts; and 

e) indicating if the processed signal does not match the reference. 

2. The method of claim 1, in which the workpiece is a plurality of parts in a container. 

3. The method of claim 1, in which the deriving step (c) comprises the steps of amplifying 

an output from the scanning engine and filtering the amplified output. 

4. The method of claim 1, in which the deriving step (c) further comprises the step of 

extracting a portion of the signal output representing a part of the line image, 
forming a data analysis window, and the comparison step (d) is performed only on 
the portion of the image in the data analysis window. 

5. The method of claim 4, further comprising the step of providing scannable indicia on at 

least one side of the workpiece, in position to be imaged by the scanning engine 
along with the line image of the workpiece, and the step of extracting uses the 
imaged scannable indicia as a marker to determine the data analysis window. 

6. The method of claim 5, in which the scannable indicia are bar codes. 

7. The method of claim 5, in which scannable indicia are provided on each end of the 

workpiece, and the data analysis window is taken between the detected scannable 
indicia. 

8. The method of claim 1, in which the step of deriving a processed signal comprises 

producing an integral signal level representing an average level of the signal output 
of the scanning engine, and the step of comparing comprises comparing the 
integral signal level to a reference signal level. 



9. The method of claim 1, in which the step of deriving a processed signal comprises 
converting the signal output of the scanning engine into a number. 



10. The method of claim 9, in which the reference is a number, and the step of comparing 

comprises comparing the two numbers. 

11. The method of claim 10, in which the number is derived by counting level transitions 

in the output of the scanning engine across the linear image. 

12. The method of claim 10, in which the number is a binary number in which each bit 

represents a detection or non-detection of a part. 

13. The method of claim 1, further comprising the step, before the detecting step (b) of 

illuminating the workpiece. 

14. The method of claim 13, in which the workpiece is illuminated so that light reflects off 

the workpiece, and the linear image is produced from a reflected light image of the 
workpiece. 

15. The method of claim 14, in which the workpiece is illuminated from behind, such that 

the workpiece is between the illumination and the scanning engine, and the linear 
image is produced by the parts blocking light from the illumination. 

16. The method of claim 1, in which the workpiece is moved continuously relative to the 

scanning engine. 

17. The method of claim 1, in which the workpiece is moved in a start-stop motion relative 

to the reader, and the line image is detected while the workpiece is stationary. 

18. A missing part detection system for detection of missing parts in a workpiece having a 

plurality of parts, comprising: 

a) a light source for illuminating the workpiece, in which the workpiece is a 
parallel-link chain, the missing parts are links in the chain, and there are 
two scanning engines, one each to scan guide row and non-guide row links 
of a chain; and 



b) a light sensitive array for detecting a line image of the workpiece, produced 
by said light source, having a signal output representative of the detected 
line image; and 

c) a signal processing circuit having an input coupled to the signal output of 
the light sensitive array, and an output, such that the signal output of the 
light sensitive array is compared to a reference signal representative of a 
complete workpiece without missing parts, and the output of the signal 
processing circuit producing a signal when the comparison indicates a part 
is missing. 

19. The missing part detector system of claim 18, further comprising a chain guide having 

vertical slots slightly wider than the chain, through which said scanning engines 
scan said chain links. 

20. The missing part detector system of claim 19, wherein an inside of chain guide is 

painted black to minimize background reflections. 

21. The missing part detector system of claim 18, wherein the workpiece is positioned 

within a depth-of-field for said light-sensitive array. 

22. The missing part detector system of claim 18, wherein the signal processing circuit 

comprises a high pass filter and adjustable trigger level pre-amp. 

23. The missing part detector system of claim 18, wherein the signal processing circuit 

utilizes mathematical integration of an output signal from said light sensitive array 
and calculates an area under a measured output curve, and the reference is a 
voltage. 

24. The missing part detector system of claim 18, wherein the signal processing circuit 

counts a number of level transitions in the signal output of the light sensitive array, 
and the reference is a preset value. 



25. The missing part detector system of claim 24, wherein the signal processing circuit includes a 

variable analysis window that only counts changes within said analysis window, such that 
signals outside the window are ignored by said analysis system. 

26. The missing part detector system of claim 18, in which the light source is located so that the 

workpiece is illuminated from a same side as the light sensitive array, such that the line 
image is detected by reflection of light from the workpiece. 

27. The missing part detector system of claim 18, in which the light source is located behind the 

workpiece, such that the light from the light source silhouettes the workpiece, and the line 
image is detected by light blocked by parts or passed where there are no parts. 

28. A method of detecting missing parts in a workpiece comprising a plurality of parts, 

comprising the steps of: 

a) moving the workpiece relative to a scanning engine; 

b) detecting a line image across the workpiece with scanning engine, producing a 

signal output representative of the line image; 

c) deriving a processed signal from the signal output of the scanning engine; 

d) comparing the processed signal to a reference signal representing a workpiece 

without missing parts; and 

e) indicating if the processed signal does not match the reference; 

wherein the step of deriving a processed signal comprises converting the signal output of the 
scanning engine into a number; 

wherein the reference is a number, and the step of comparing comprises comparing the two 
numbers; and 

wherein the number is a binary number in which each bit represents a detection or non-detection 
of a part. 



29. A method of detecting missing parts in a workpiece comprising a plurality of parts, 
comprising the steps of: 



a) moving the workpiece relative to a scanning engine; 

b) detecting a line image across the workpiece with scanning engine, producing a 

signal output representative of the line image; 

c) deriving a processed signal from the signal output of the scanning engine; 

d) comparing the processed signal to a reference signal representing a workpiece 

without missing parts; and 

e) indicating if the processed signal does not match the reference; 

in which the workpiece is moved in a start-stop motion relative to the reader, and the line image 
is detected while the workpiece is stationary. 

30. A missing part detection system for detection of missing parts in a workpiece having a 
plurality of parts, comprising: 

a) a light source for illuminating the workpiece; 

b) a light sensitive array for detecting a line image of the workpiece, produced by 
said light source, having a signal output representative of the detected line image; 
and 

c) a signal processing circuit having an input coupled to the signal output of the light 
sensitive array, and an output, such that the signal output of the light sensitive 
array is compared to a reference signal representative of a complete workpiece 
without missing parts, and the output of the signal processing circuit producing a 
signal when the comparison indicates a part is missing; 
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wherein the signal processing circuit utilizes mathematical integration of an output signal from 
said light sensitive array and calculates an area under a measured output curve, and the 
reference is a voltage. 

31. A missing part detection system for detection of missing parts in a workpiece having a 

plurality of parts, comprising: 

a) a light source for illuminating the workpiece; 

b) a light sensitive array for detecting a line image of the workpiece, produced by 
said light source, having a signal output representative of the detected line image; 
and 

c) a signal processing circuit having an input coupled to the signal output of the light 
sensitive array, and an output, such that the signal output of the light sensitive 
array is compared to a reference signal representative of a complete workpiece 
without missing parts, and the output of the signal processing circuit producing a 
signal when the comparison indicates a part is missing; 

wherein the signal processing circuit counts a number of level transitions in the signal output of 
the light sensitive array, and the reference is a preset value; and 

wherein the signal processing circuit includes a variable analysis window that only counts 

changes within said analysis window, such that signals outside the window are ignored 
by said analysis system. 

32. A missing part detection system for detection of missing parts in a workpiece having a 

plurality of parts, comprising: 

a) a light source for illuminating the workpiece; 

b) a light sensitive array for detecting a line image of the workpiece, produced by 
said light source, having a signal output representative of the detected line image; 
and 
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c) a signal processing circuit having an input coupled to the signal output of the light 
sensitive array, and an output, such that the signal output of the light sensitive 
array is compared to a reference signal representative of a complete workpiece 
without missing parts, and the output of the signal processing circuit producing a 
signal when the comparison indicates a part is missing; 

in which the light source is located behind the workpiece, such that the light from the light 

source silhouettes the workpiece, and the line image is detected by light blocked by parts 
or passed where there are no parts. 

Rejection(s) under 35 U.S.C. §102 

3. Claims 1, 10-12, 14, 15, 17, 19, 20, 24, 27, and 29 were rejected under 35 U.S.C. 102(b) as 

being anticipated by Leib (USPN 5,414,513), Applicant respectfully disagrees with the 
rejection. 

However, in order to pass the instant invention speedily to issue, Applicant choose NOT 
to traverse the rejection. 

Allowable Subject Matter 

4. Applicant gratefully acknowledges Examiner's statement that claims 31-35 are allowable. 

5. Claims 2-9, 13, 16, 18, 21-23, 25, 26, 28, and 30 were objected to as being dependent upon a 

rejected base claim, but the Examiner indicated that they would be allowable if rewritten 
in independent form including all of the limitations of the base claim and any intervening 
claims. Such action has been taken, as noted in the preliminary comments above. 
Reconsideration and withdrawal of the objection are respectfully requested. 

Conclusion 

Applicant believes the claims, as amended, are patentable over the prior art, and that this 
case is now in condition for allowance of all claims therein. Such action is thus respectfully 
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requested. If the Examiner disagrees, or believes for any other reason that direct contact with 
Applicants 1 attorney would advance the prosecution of the case to finality, he is invited to 
telephone the undersigned at the number given below. 

"Recognizing that Internet communications are not secured, I hereby authorize the PTO 
to communicate with me concerning any subject matter of this application by electronic mail. I 
understand that a copy of these communications will be made of record in the application file." 

Respectfully Submitted: 
Mark E. Patton 

By: ^ 

Frank F. Tian Reg. No. 46,462 

Agent for Applicant 

BROWN & MICHAELS, P.C. 

400 M&T Bank Building - 1 18 N. Tioga St. 

Ithaca, NY 14850 

(607) 256-2000 • (607) 256-3628 (fax) 
e-mail: docket@bpmlegal.com 
Dated: June 16, 2004 
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